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ABSTRACT	
  The semiconductor industry is pushing the limits of conventional optical lithography. Directed 
self assembly (DSA) of block copolymers (BCP) is one of the leading candidates for extending lithography 
to ever smaller features sizes.  One of the critical questions remaining for BCP-based lithography is the 
buried structure and potential 3D defects not visible with surface characterization methods such as SEM and 
AFM. We have developed a scattering method using resonant soft X-rays to determine the buried shape of 
the BCP interface in samples that otherwise have no contrast. We solve the shape using an inverse, iterative 
method to create trial shapes and match their simulated scattering to the data. The shapes determined from 
the measurement match theoretical predictions for a series of different processing conditions. The inverse, 
iterative method is computationally demanding and limits the models to simple shapes with a small number 
of parameters. We are currently working to directly integrate the materials modeling into the fitting of the 
scattering data to allow the determination of more complicated, physics-constrained shapes including 3D 

information about the BCP structure. Additionally, the integration of scattering 
data into materials models will help constrain the modeling space to structures 
consistent with the measured samples.  
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